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Abstract 
This professional inquiry explores the relationships between students' reading 
comprehension and their performance on a grade six math word problem test, and it 
evaluates the readability of the wording for word problem test items. Students' results on 
the 2008 Alberta Provincial Achievement Test for Part B, Word Problems, were 
compared to their reading levels on the Canadian Achievement Test and the Gates 
MacGinitie Reading Tests, to evaluate the correlation between reading comprehension 
and word problem performance. The researcher calculated the readability of test 
questions and invited students to comment on the difficulty of the wording for each 
question. This investigation revealed a strong positive correlation between the students' 
levels of reading comprehension and their scores on the math Provincial Achievement 
Test Part B. Analysis of scores for individual questions on the math test revealed some 
surprising anomalies that deserve investigation in a later study. The author shares insights 
that she will apply to her own teaching to assist students to improve their reading 
comprehension abilities and their math word problem success. She also provides advice 
for test construction and recommends further investigation of this research question with 
a larger sample size 
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Glossary 
Definition ofTerms 
The terms found in the study are commonly understood and used in everyday 
prose; however, some have specific meaning when pertaining to mathematics or to an 
elementary classroom, and so definitions are provided for additional clarity. (Definitions 
taken from Webster's Universal Dictionary and Thesaurus, 2003 edition). 
Algorithm: any math method or procedure for computation 
Within my classroom, an algorithm is referred to as a numerical math question where no 
words are involved to compute an answer. 
Comprehension: to understand 
Students' comprehension levels should be at the grade level they are currently in both in 
language arts and mathematics. Students should be able to understand what is being 
asked in written directions, novels, as well as mathematical word problems. 
Flesch Reading Ease Readability Formula: That formula is the Flesch Reading 
Ease Readability Formula (Flesch, 1948). RE = 206.835- (1.015 x ASL)- (84.6 x 
ASW), where RE =Readability Ease, ASL =Average Sentence Length (i.e., the number 
of words divided by the number of sentences), and ASW =Average number of syllables 
per word (i.e., the number of syllables divided by the number of words). 
Illiteracy: uneducated, especially not knowing how to read or write 
Literacy: ability to read and write 
Multiple- Meaning words: words that have different meanings; for example, 
term or factor (see Appendix D) 
Provincial Achievement Tests: standardized test of core subjects based on the 
v 
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Government of Alberta curriculum 
Readability: to understand what is written (p. 396) 
Readability pertains to either a narrative passage or a mathematical word problem. 
Sentence Structure: the order of a series of words (p. 428) 
Struggling Readers: those students that have a reading and comprehension level 
two grade levels below the current grade in school. 
Syntax: the arrangement of words grammatically in sentences and phrases of 
language (p. 470) 
Word Problem: Marilyn Burns (2003) explained that a mathematical problem is 
a situation requiring mathematical skills, concepts, or processes (p.17) . In comparison, 
word problem-solving demands that a child develop an internal plan to process the 
language comprehension as well as execute the appropriate mathematical algorithm (p. 
18). A problem is a question that can be solved with a simple algorithm and step-by-step 
process whereas a word problem that requires problem-solving has language that the 
student must decipher in order to follow through on a plan to solve the problem. 
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CHAPTER 1: THE PROBLEM 
Is there a relationship between children's reading comprehension level and their 
success on standardized math tests? Furthermore, are variations in literacy ability 
considered in the design of Alberta Provincial Achievement Test (PAT) questions? As a 
grade six educator in Alberta, each year my students write two different mathematical 
standardized tests: Part A is based on algorithms and Part B involves solving word 
problems. For Part A, my struggling readers are able to solve the algorithms with 
minimal difficulty; however, for Part B, these same students endure much stress and have 
a tendency to give up because they cannot decipher what the questions are asking. 
As I designed this study, I believed that these mathematical word problems were 
confusing, as each question changed in context and there was no scaffolding of difficulty 
or similar transitions of operations. Sentence constructions were complex and students 
were required to separate pertinent data from unnecessary information. Such immediate 
transition, not only with mathematical operations but more importantly the concepts of 
the questions, become confusing for the student and time consuming, which was a 
concern for a standardized test. 
I wondered if the language of the test worked against struggling readers on 
standardized math tests. It would appear that educators "with an inquiry habit of mind do 
not presume an outcome; instead they allow for a range of outcomes and keep searching 
for increased understanding and clarity" (Earl & Timperley, as cited in Kaser & Halbert, 
2009, p. 61). My students, many of them struggling readers, appeared to have difficulty 
in writing and achieving success on standardized mathematics tests. As an educator, I 
was curious as to how I could effectively help these students overcome the negative 
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attitude they had toward solving mathematical word problems. Seeking to understand 
where possible language barriers existed and exploring their precise relationship to word 
problem achievement was the beginning of my solution. 
Inquiry Overview 
3 
In this professional inquiry, I investigated the relationship that was apparent in my 
grade six classroom in northern Alberta, by comparing students' reading comprehension 
levels and their success on a word problem test, the previously released 2008 Alberta 
Provincial Achievement Test, specifically Part B. Participating students who wrote the 
test had been in my class the previous year, in grade six, and when the study was 
conducted, they were in my grade seven class. I compared their Part B results to their 
reading comprehension levels as indicated on the Canadian Achievement Test and the 
Gates MacGinitie Reading Tests. I also explored the test item construction by applying a 
Flesch Reading Ease Readability Formula to each item and by analyzing the words with 
multiple meanings. Finally, both my students and I ranked the test items to perceive a 
level of difficulty and students noted which aspects of the test question wording they 
found difficult. This mix of data collection and analysis allowed me to come to a better 
understanding of the relationship between reading comprehension and word problem 
success. From this learning, I drew recommendations for my own teaching that other 
teachers may find informative. The inquiry also generated suggestions for word problem 
test construction and recommendations for further professional inquiry as well as large 
sample statistical research. 
READJNG COMPREHENSION AND WORD PROBLEM TESTS 
Rationale 
Released results for the Alberta Provincial Achievement Test show a downward 
trend, for the past five years, in both language comprehension and word problem scores 
(Released Provincial Achievement Results, 
www.education.alberta.ca/media/5397485/multiyearprovp.pdf). With these results 
declining, a focus on understanding the relationship between comprehension and word 
problem achievement deserves investigation. Currently, I am not aware of any studies 
that have been done to assess the relationship between reading comprehension and 
mathematical word problem achievement on standardized tests in Alberta. However, 
anecdotal evidence from my grade six classrooms at schools in Northern Alberta has 
provoked my interest in this topic. 
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Forty- eight percent of my students are reading two to three grade levels below 
the standard. Of these 48% of stmggling readers and 42% are on Individual Personalized 
Programs (IPPs). The Individual Personalized Programs are intended to outline an 
adapted program in the subject area or areas in which the student performs below grade 
level. The six students on IPPs that were involved in my project had an adapted 
reading/comprehension program. This meant that any and all reading materials were 
modified in order for them to be able to be co-educated with their peers and learn the 
curriculum. Such changes involved rewriting passages in Language Arts and Social 
Studies. For Math, I would reword problems to help them simplify what was being asked, 
along with teaching various strategies for how to solve word problems. 
In my previous grade six classroom, situated in northern Alberta, I observed that 
students appeared more capable of solving algorithms or mathematical problems when I 
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provided them orally. When these students were given a mathematical word problem to 
read and solve; however, the reactions from the struggling readers appeared to be 
negative. The phrases commonly heard around the room included, "I don't get this." 
"This is stupid!" "Why do I have to do this?" "I am not going to do this." "I feel stupid." 
When I probed further, the students began to explain which sections of the problem were 
confusing, such as, "This sentence does not read right." "The words do not make sense 
when I read them." "I don't understand what this part is asking." "This word means this 
to me, but that does not make sense." "What am I supposed to be doing- comparing this 
to this, or the other two numbers in the question?" "Why can't the question just ask what 
the problem is versus trying to confuse me?" For struggling readers, grasping the main 
idea of a word problem can be confusing and stressful. They struggle to make sense of 
what the underlying question is before calling on their knowledge of the appropriate 
mathematical operation. 
Other teachers and administrators in the Grande Prairie and surrounding area 
appear to share the wish to explore relationships between general literacy and student 
success on standardized math tests in northern Alberta. In the Thursday, November 26, 
2009 Grande Prairie Herald, Melanie Matheson, Vice-Principal at the Composite High 
School, was quoted as saying that some of the struggles students have with curriculum 
are to do with their reading skills. Matheson is not sure of all the reasons why students 
are struggling but believes that something should be done. Matheson brought forth the 
example of mathematics, stating that if a child does not understand math, it does not 
mean the student does not necessarily understand numbers: perhaps the student does not 
understand how word problems are constructed. 
5 
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Inquiry Questions and Data Collection 
My inquiry was focused on the central question: Is there an observable 
relationship between literacy levels and student success? A related question was: What 
are readability levels of word problem test items and how do they correspond with my 
students' reading levels? Finally, I asked: What aspects of word problem language do my 
students find most difficult? 
To answer the first question, I conducted a statistical analysis of Part B, Word 
Problem scores as compared to each student's reading comprehension levels on the 
Canadian Achievement Test and the Gates MacGinitie Reading Tests. I answered the 
second question by applying a readability test to each of the word problem test items and 
comparing those, individually and as a group, to the overall reading comprehension levels 
of my class. To answer the third question, I asked students to rank the word problem test 
items in order of difficulty (1 being least difficult and 5 being most difficult) and to 
comment on the questions they found difficult- specifically what it was that confused 
them. I also ranked the test items in order of difficulty, based on my experience with what 
grade six students find difficult. 
Is there a relationship between children's reading and comprehension levels and 
their success with the word problems on a standardized math test? By analyzing the 
readability of the PAT questions, I hope to come to a better understanding of how the 
questions are constructed and which features of test question construction students find 
most difficult. In terms of the sentence structure, syntax, and readability of the grade 6 
Math Provincial Achievement Test- Part B, I believe that the organization of the 
question themselves may be too confusing for struggling readers. In this study, I will look 
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at the readability level of each of the 2008 Math Provincial Achievement Test - Part B 
questions and apply the Flesch Reading Ease Readability Formula (1948) to determine 
the reading level expected on standardized test questions. The Flesch readability test is 
considered to be one of the oldest and most accurate readability formulas. If the 
readability level of the test questions are above what students are capable of, based on 
Gates MacGinitie Reading Tests ( 1992) comprehension testing and the Canadian 
Achievement Test, are we setting our students up for failure in math by ignoring a 
literacy/mathematics relationship? 
Research Questions 
7 
The most important question that I am investigating in this project is whether 
there is an observable relationship between students' literacy levels and their success on a 
standardized math test, particularly its word problem section. This question sets the stage 
for determining the readability level a child must have in order to complete a 
standardized mathematics test successfully. 
In order to investigate this question, I have explored the readability level of the test 
questions being administered using proven readability test methods, such as the Flesch 
Reading Ease Readability Formula. According to Brian Scott (2010), "We can consider 
readability as a measure of accessibility of a text [ ... ] indicating how effectively it will 
reach the target audience." 
This investigation may provide more understanding as to whether the questions are truly 
targeting mathematical reasoning at appropriate reading levels or creating language 
barriers that contribute to low achievement. In addition to questioning the sentence 
structure of a mathematical standardized test question, I am curious about how multiple-
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meaning words contribute to difficulty deciphering what a mathematical word problem 
means. Key words that are commonly used in Standard English conversation need to be 
compared to how they are used in a mathematical context (see Appendix A). 
Scope, Benefits, and Limitations 
This study was conducted with 26 students who were in grade six at Clairmont 
Community School in 2009/10. This study is a professional inquiry because it emerged 
from an authentic problem that I observed in the context of my own teaching practice 
(Brown & Cherkowski (forthcoming) and that I hope to find ways to remedy. My 
familiarity with the students and our trusting relationship, after having taught them for 
more than one year, adds credibility to the data. Students trusted me to share, quite 
openly, what they found difficult, and I knew them well enough to see discrepancies in 
the data. 
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Although the statistical analysis was carefully conducted, the small sample size, 
the non-randomized sample, and the localized context make the results informative but 
not generalizable. That is, other educators may see similarities to their own classrooms or 
schools and take cues for their own inquiry from what I have learned. To the extent that 
readers find my methods trustworthy, they may want to replicate all or portions of the 
study in their own contexts. This extension of inquiry would follow Lieberman's (as cited 
in Kaser & Halbert, 2009) advice that "contextual data collection and analysis rather than 
generalized solutions" should be "at the center of improvement efforts" (p.63). 
Contribution 
This inquiry makes a unique contribution to the literature in that it explores a 
specific problem of practice in a unique setting. There is little literature about the 
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relationship between reading comprehension and word problem performance, and even 
less that pertains to students in northern Alberta. Further, this study models an approach 
to professional inquiry that emphasizes data collection and analysis as a necessary step to 
precede informed action. Although most teacher research is based on cycles of action and 
reflection, with an emphasis on taking action and observing the results, this study is more 
oriented to analysis before action (Brown & Cherkowski (forthcoming)). In addition, this 
study makes an important inroad into the use of statistical analysis in teacher research. 
Although small sample size studies conducted by teachers may have an underlying 
philosophy similar to qualitative research, it is important for teachers to break through 
their own Math avoidance behaviors to critique the resources they are given and examine 
their own practice using quantitative tools. 
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CHAPTER II: REVIEW OF THE LITERATURE 
In this chapter I review studies that focus on the problem of literacy levels in 
standardized mathematics assessments. I chose these particular studies because they 
focused on how students interpret test questions and the readability of mathematical word 
problems. This literature has provided me with models for how to investigate the 
connection of success on word problem tests with literacy levels, by applying a 
readability formula. It underscores the issue of validity for numeracy tests that are written 
in language that is beyond the literacy level of students. Finally, it calls for broader 
definitions of literacy and numeracy that allow collaboration between teachers of distinct 
subject areas, or a blending of subject areas by generalist classroom teachers. 
Alberta Education Program of Studies 
According to Alberta Education's Program of Studies (2007), a student is to use 
mathematics confidently to solve problems and communicate and reason mathematically 
(p.2) as a means to develop and maintain positive attitudes towards mathematics. The 
overall goal of the new curriculum will allow students to gain a stronger understanding 
and appreciation of mathematics as a science, philosophy, and art. Throughout the 
Program of Studies, Alberta Education focuses on the importance of discussion in the 
classroom in order for students to develop their own language in mathematics. In regards 
to problem solving, Alberta Education wants students to become engaged in moving from 
what they already know to what is being sought in the problem (p.6). What may be 
missing in curriculum documents is specific guidance for teachers about how to help 
students build the language and literacy comprehension needed in order to select the 
appropriate algorithm. 
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The Language Demands of Mathematics Tests 
Shorrocks-Taylor and Hargreaves (2000) investigated a possible connection 
between a student's ability to read and comprehend and achieve success on standardized 
math tests. They argued that the language used in the test questions has a direct influence 
on a test's validity (p.39), above and beyond a timed test that in itself increases a 
student's stress level. Their study reported on experienced teachers' interpretations of the 
readability of ten selected test questions. In selecting the test questions to analyze, they 
chose only those questions of a specific word count and style. Once the questions were 
chosen, the researchers had teachers rank the difficulty of the questions, with 1 being the 
easiest question to comprehend and 21 being the most difficult question to understand. 
From the rankings of the teachers, Shorrocks-Taylor and Hargreaves (2000) compared 
the readability of the questions to the Fry and FOG formulae (1990). This formula has 
been adapted from the original Fry method (1977), which only focused on passages of a 
minimum 400 word count, creating a new version to analyze much smaller passages, 
questions, or statements. 
What the researchers were able to demonstrate through this comparison was that 
the judgment of experienced teachers produces very similar results to the proven formula. 
From their findings, Shorrocks-Taylor and Hargreaves (2000) have suggested the 
ambiguity of the wording of the questions resulted in assessing a student's lesser ability 
to interpret information and instructions versus the student's higher skills innumeracy 
(p.40). Thus, the validity of the test was in question. 
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Literacy Connections with Mathematical Word Problems 
In the article, In the Middle, Michelle Bates Dearkin (2009) examined the 
difference between "learning to read" and "reading to learn" (p.3) and suggested that 
each subject discipline requires a different comprehension strategy (p.3) in order to 
understand what is being stated; for example a scientific report versus a biography. The 
author pointed out that a student will use different examples or situations to ask 
appropriate questions in order to understand specific documentation to read in both 
language arts and mathematics respectively. 
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According to James H. VanSciver (2009), every assessment is a literacy test 
(p.27). In his opinion, if students cannot make sense of the words, their ability to decipher 
the meaning of assessment questions is suspect (p.27). VanSciver suggested that 
mathematics teachers provide the language arts teachers with upcoming word problems 
to help students spend time on deciphering the meaning of the words and structure of the 
questions to eliminate any potential distractions. This author proposed that more 
collaboration needs to take place within the school. 
To support proposals for collaboration to increase math literacy, Draper and 
Siebert (2004) conducted a cooperative inquiry to develop a shared vision of learning and 
literacy (p.927). The National Council of Teachers in Mathematics [NCTM], (1989, 
2000) has advocated the importance of reading and writing and has encouraged teachers 
to engage students in reading and writing mathematics. However, as Draper and Siebert 
(2004) noted, communication between mathematical and language arts departments is 
limited due to discipline-specific goals in each field (p.929). From their overall findings, 
Draper and Siebert offer suggestions on how these two departments can collaborate in 
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order to create a shared vision. The main obstacle, which appears to hinder lines of 
communication between mathematics and language arts teachers, is their different focus 
of study. 
A potential language barrier between language arts and mathematics was greatly 
focused on by Draper and Siebert (2004).The cooperative inquiry research project was 
unique in the sense that a literacy educator, Draper, observed a mathematics professor, 
Siebert, to see if his teaching strategies were consistent with literacy strategies (p. 937). 
From the perspective of a language arts educator, teaching root words and making 
meaningful connections between the prefixes and root words would establish stronger 
understanding of word meaning and build vocabulary. Siebert, however, taught the 
necessary unit vocabulary by introducing drawings of shapes for the students to classify 
according to sorting rules they created. From this point, Siebert had the students generate 
personal definitions and explanations for each different category created by the students 
(p.936). 
Even though both researchers had the same intent, to teach vocabulary, each 
introduced the new words in a different manner that would engage the students in the 
respective settings. From the findings in the cooperative study, a shared perspective was 
developed: they learned to define text as including any object used to represent, convey, 
or negotiate meaning (p.942). Creating broader definitions of literacy and numeracy and 
more connections between them may be useful for increasing comprehension of word 
problems. However, this article still raises the question, how do we reach our students to 
make those connections? In this study, I tried to understand where confusion occurs by 
analyzing specific standardized test questions. As I share the process of my inquiry and 
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my findings, I hope to influence other teachers to begin exploring language 
comprehension barriers to success on standardized math tests. 
Summary 
14 
Based on studies of language barriers within standardized tests of mathematical 
problem-solving, current research seems to have only scratched the surface of an 
important topic. Alberta Education and NCTM have called for greater emphasis on oral 
language to support understanding in math. Studies have questioned the validity of 
standardized word problem tests that propose to evaluate numeracy with written word 
problems that have complex and ambiguous wording. Studies suggest the development 
of subject-specific comprehension strategies and more collaboration between Language 
Arts and Mathematics teachers may remedy the problem. By extension, I propose that 
generalist classroom teachers may benefit from integrating language and math instruction 
in their classrooms. Continuing to study the connections between literacy and numeracy 
in their own contexts will help teachers to create appropriate strategies to raise the level 
of math literacy for algorithms and especially, to strengthen understanding of 
mathematical word problems. This literature, as a backdrop for the findings of this study, 
may contribute to a broader understanding of math literacy for math teachers. 
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CHAPTER III: METHOD 
In this professional inquiry, I have explored the relationships between my 
students' reading comprehension and their performance on a grade six math word 
problem test, and I evaluated the readability of the wording for word problem test items. I 
compared students' results on the 2008 Alberta Provincial Achievement Test for Part B, 
Word Problems, to their reading levels on the Canadian Achievement Test and the Gates 
MacGinitie Reading Tests, to evaluate the correlation between reading comprehension 
and word problem performance. I calculated the readability of test questions and invited 
students to comment on the difficulty of the wording for each question. 
Analysis and ranking of the released 2008 Mathematics Provincial Achievement 
Test- Part A and Part B will help to determine where students perceive difficulty in 
comprehending math word problems. These cases will be compared to the computed 
readability results for each question from the Flesch Reading Ease Readability Test. The 
aim is to examine whether there is a connection between students' success on this 
achievement test and their reading comprehension abilities. 
This investigation will incorporate a semi-quantifiable approach as well as 
qualitative analysis of student remarks on the structure of the test questions. Conducting 
this study with the students in my previous grade 6 classrooms may be a benefit but this 
small sample size will also limit generalizability of the findings . 
My 2009-2010 class was of varying mixed abilities. The benefit of the class being 
of mixed reading and comprehension abilities is that it will allow me to determine if 
struggling readers have lower scores on standardized mathematics tests because they 
have difficulty comprehending the meaning of the questions. Each of the 26 students 
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from my previous grade 6 class have had their comprehension and reading levels 
assessed at the beginning and middle of the previous school year with the recognized and 
valid testing program, the Gates MacGinitie Reading Tests. The students also completed 
the Canadian Achievement Test that evaluated their individual math and reading 
comprehension skills to provide a total battery ranking of the student. For my study, the 
testing of the students took place on a Monday during their one hour Social Studies block 
with me. I tested the students in the morning and during class time to mimic as closely as 
possible the writing environment of the Provincial Achievement Test (PAT). The 
students were able to write the recently released 2008 Mathematics Part B test in the 
original classroom where they learned the grade 6 mathematics material. 
The sample size is below the preferred alternative of 30 or more participants. This 
deficiency can cause discrepancies in the reliability and validity of the statistical 
outcomes and call them into question. Furthermore, the students were not randomly 
selected for this research project and they have written several multiple choice tests 
throughout the year, which has enhanced their ability to take a multiple choice test. Both 
of these factors potentially skew the results of this study. In particular, the students 
selected may have become skilled at eliminating incorrect answers. By working through 
the steps to writing a multiple choice test, the students have an enhanced ability to make 
an "educated guess" based on process of elimination with the provided potential answers. 
Also, with multiple choice tests, an element of guessing can occur. Students may become 
frustrated with some questions and guess their answers. This behavior may cause 
discrepancies within the results by reducing the probability of success for these questions 
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to the chance value of 20 percent that occurs for multiple choice questions with five 
alternative answers. 
Research Methodology 
17 
I utilized both qualitative and quantitative research methods to explore possible 
language barriers on standardized tests. For the project study, I used both Part A and Part 
B of the 2008 released Mathematics P.A.T. to help with the analysis of the connections 
between literacy and mathematics. Part A focuses on a student's direct ability on basic 
mathematical computation of algorithms, and Part B centers on word problems. The 2008 
standardized math test was used because it is the most recent of these tests released to the 
public by Alberta Education. 
Procedures 
In order to explore whether or not reading and comprehension abilities affect the 
scores of students on standardized mathematical word problems, I have incorporated the 
Canadian Achievement Test (CAT) total battery results, along with the Gates MacGinitie 
Reading Tests testing results of my previous year's class into my research project (see 
Appendix B Tables 1-3). The diagnostic testing of the CATs was conducted once at the 
middle of the grade 6 school year, and the Gates MacGinitie Reading Tests was 
completed both at the beginning of the 2009/2010 school year and again half-way 
through the same school year. The incorporation of both the Canadian Achievement Test 
and Gates MacGinitie Reading Tests comprehension testing was to establish the reading 
level of the students involved in the project, as well as find the average reading and 
comprehension level of the previous grade 6 class. Knowing the individual student's 
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scores, as well as class average prior to testing, indicated whether or not a language 
barrier was evident in the classroom. 
Once the reading and comprehension testing of student abilities was completed, 
the students wrote the Part A portion of the Mathematics Provincial Achievement Test. 
This test focuses on algorithms and demonstrates the students' understanding of basic 
math questions that deal with standard calculations. 
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Next, the students wrote the released 2008 Math Provincial Achievement Test-
Part B. The test was given in June 2010, because this allowed the students adequate time 
to review grade 6 mathematics materials. Also, having the students write the released test 
as close to the original PAT calendar date of late June was beneficial because they were 
already familiar with the examination process. Regarding the actual test writing, one 
modification was made. The original numbers to the questions were eliminated so the test 
would coincide with the one used for the 2008 released results. The students answered 
the questions as if they were writing an actual Provincial Achievement Test for the 
Government of Alberta. The students' results were calculated (see Appendix B Table 4) 
and compared to those of the Peace Wapiti School District and Provincial Standards from 
2008 (see Appendix B Table 9). 
Once the initial answering of the questions was complete, the students then 
ranked the questions in order of difficulty, with the number 1 being least difficult and the 
number 5 being most difficult (see Appendix B Table 5). The students were also asked to 
underline any words that they struggled with in the test questions and to comment on 
whether or not they understood what was being asked in the questions. Specifically, they 
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were asked: "Were you confused over any question and can you explain why you were 
confused"? (See Appendix B Table 6 for additional comments.) 
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The literacy diagnostic results, mathematical scores, and comments are stored in a 
locked filing cabinet in my home. A copy of each of the student's results, scores, and 
comments is also kept locked in a filing cabinet in my classroom as a security measure 
should an accident, such as a fire, occur. I am the only the person with a key to the filing 
cabinet in my classroom so the students' results will be kept in confidence; however, 
should the parents request to see the students' results, having the copy at school will 
allow parents to see the results at a time convenient for them. 
In a similar process to the one used by my students, I also ranked each individual 
question on a scale of 1 - 5 based on my experience of whether or not its reading level is 
at, above, or below the grade 6 level (see Appendix B Table 5). Once I ranked each of the 
30 questions, I compared my rankings with those of my students. 
After both parts of the test writing were completed, I tested the readability of each 
test question by applying the Flesch Reading Ease Readability Formula method (see 
Appendix B Table 8 for Part B readability levels and Table 7 for Part A readability 
levels). When the readability analysis of each question was complete, I then compared 
the students' diagnostic comprehension levels and test scores to see if there were any 
direct linkages to the students' success or failure to answer the questions correctly. At 
this point, I referred back to the test to compare the comments of students of lower levels 
of reading and comprehension ability to their individual difficulty ranking of questions 
according to the Flesch readability levels. The purpose of this analysis was to see if there 
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is a direct connection between the readability rankings to students ' reading and 
comprehension abilities. 
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As a final step, I used the multiple-meaning word list (see Appendix A) to see 
how often words from this list were incorporated into the 2008 test questions, and how 
often conjunctions; such as, "if. .. then" were used in the test questions. The practice of 
tabulating the number of times a conjunction or difficult word with multiple meanings 
appeared provided an indication of the language barriers that exist between students' 
reading and comprehension levels and their success on a standardized mathematical test 
such as the grade 6 Provincial Achievement Test (see Appendix Table 4 for Part B results 
and Table 4 for Part A results). 
Research Participants 
The student participants in this project were 26 students that were enrolled, at the 
beginning of the 2009/2010 school year, in grade 6 at Clairmont Community School. 
This group of students is currently enrolled in grade 7 at Clairmont Community School. I 
am fortunate to continue to have the opportunity to teach my former students so I was 
able to have full access to them in order to include them as participants for my study. 
These students were known to be of mixed reading and comprehension abilities. They 
had also written the Canadian Achievement Test (includes mathematics abilities and 
reading and comprehension understanding), as well as the Gates MacGinitie Reading 
Tests Reading Comprehension Testing to predetermine their reading comprehension 
levels at the beginning and middle of their grade 6 year. The completed diagnostic 
comprehension testing had been required to establish baselines to begin students at 
specific reading levels within the classroom. 
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Data Collection 
The students' reading comprehension levels were collected from my previous 
year's grade book and the students' personal files. This was followed by a question by 
question analysis of the rankings made by both the former grade 6 (current grade 7) 
students attending Clairmont Community School in Northern Alberta and by me. I 
separated the tests based on the students' abilities being either at, below, or above their 
grade level. Once the tests were separated into these three sections, I calculated the 
average level of difficulty of each question by basing it on the students' rankings. 
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After the average difficulty of each of the 30 questions was tabulated, I compared 
the students' rankings to the outcome of the Flesch Reading Ease Readability method for 
each of the questions (see Appendix B Table 8 for Part B and Table 7 for Part A). For 
those questions that have a higher readability level than grade 6, I recorded possible 
barriers to wording that may have confused the students; for example, the use of a 
double-meaning word or the use of a conjunction. The documented barriers were then 
compiled and deeper analyses of the students' comments on the test questions were 
compared, along with my personal comments on the syntax patterns. 
Readability tests, such as the Flesch method, are specific formulae that evaluate 
the reading level of text. The readability of text is calculated through counting syllables, 
words, and sentences either through a paper and pencil method or a specialized computer 
program (see Appendix B Table 7 and 8 for results). The readability test used in this 
project did not have a computer program; however, it did have a specific formula to 
follow. Readability tests, in conjunction with evaluating specific multiple-meaning 
mathematical words, helped determine the reading and comprehension grade levels at 
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which the test questions were written. The Flesch Reading Ease Readability Formula 
ranks its results as follows: 
90 - 100: Very Easy (grade 5) 
80- 89: Easy (grade 6) 
70 - 79: Fairly Easy (grade 7) 
60- 69: Standard (grade 8/9) 
50- 59: Fairly Difficult (grade 10) 
30-49: Difficult (grade 11112) 
0- 29: Very Confusing (College graduates) 
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In order to understand if there is a relationship between a student's test score in 
mathematics and his or her reading comprehension abilities, a nonparametric statistical 
analysis was conducted. The data gathered for the research project proved to be most 
suitable for non-parametric testing due to the small sample size and the fact that the math 
algorithm variable is not a normally distributed variable. 
READING COMPREHENSION AND WORD PROBLEM TESTS 23 
CHAPTERIV:RESULTS 
In this chapter I will present the results of my data analysis for each phase of data 
collection, in response to my three research questions. I will refer briefly in the text to the 
data presented in Appendices A and B and B2 to B9. To review, I first asked if there 
would be an observable relationship between literacy levels and student success on the 
word problem test. Then I investigated the readability of the word problems and 
compared them to student literacy levels. Finally, I asked which word problem language 
students found most difficult. The purpose of these questions was to help me understand 
and possibly predict difficulties on the word problem test and adjust my instruction to 
student needs. 
Literacy Levels and Word Problem Achievement 
The results of a Spearman correlation analysis revealed that there is a significant 
relationship between the students' reading/comprehension scores (as reflected in their 
Gates MacGinitie reading test results) and their final marks on Math Part A: Algorithms 
(r = .72, p < .001) of the Provincial Achievement Test. Similarily, there is a significant 
relationship between the students' reading/comprehension scores (as reflected in their 
Gates MacGinitie reading test results) and their final marks on Math Part B: Word 
Problems (r = .68, p < .001) of the Provincial Achievement Test. These results indicate 
that a direct correlation exists between a student's mathematical ability in solving math 
word problems and reading comprehension. Therefore, it can be expected that a student 
will achieve success the Provincial Achievement Test Part A or B in mathematics if the 
student has a high level of reading comprehension; for example refer to the results of 
**Lana Schmaultz (see Appendix B, Tables 1 to 4). (**To protect the confidentiality of 
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the research participants, the names of the students have been changed.) This student 
received close to identical (and above average) marks on Part A: Algorithms and B: 
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Word Problems of the Provincial Achievement Test, as well as having an above average 
score on the Gates MacGinitie testing, thereby showing similar levels of ability to 
complete math algorithm calculations and comprehend the meaning of the words used for 
math word problems. The results of Lesley Compton, Shane Thatcher, and Joanne 
Wilson also show a positive correlation of math proficiency and reading comprehension 
ability as indicated by the students' outcomes on the math PAT tests (see Appendix B, 
Tables 1 to 4 ). Their scores on both portions of the PAT tests as well as their scores on 
the Gates MacGinitie results are similarly higher than average. 
The same is also true if a student has a low reading comprehension and 
mathematical ability scores. An example of this is Andy Cardinal. This student has 
reading comprehension and math algorithm scores below the grade 6 level; consequently, 
he failed the word problem portion of the Provincial Achievement Mathematics test and 
scored below a grade 6level on the Gates McGinitie scoring (see Appendix B, Table 4). 
The same combination of results occurred for Hannah Gartner, Penny Halworth, Tyson 
Hamworth, Carrie Morrison, Trevor Penson, and Austin Sonnenburg (see Appendix B, 
Table 4 and Appendix B, Table 3). 
Readability of Word Problems as Compared to Math Test Scores 
Generally, it can be stated that students with above-average reading and 
comprehension abilities have solved math word problems more successfully than students 
with below-average reading and comprehension abilities. Furthermore, this generalization 
raises an additional question about this relationship, which is: Is there a similar positive 
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correlation between the readability level of each of the individual questions of the Word 
Problem section of the test and the students' scores for that measure ? With the initial 
outcome showing a positive correlation between the students' reading comprehension 
ability and their test scores for mathematics word problems, it could be assumed that the 
more difficult the reading levels of the word problem questions, the lower the scores of 
the students answering those questions. Even more interesting is that it could also be 
assumed that this relationship would represent an additional effect that would interact 
with the difficulty levels of the mathematical algorithms for the word problem questions. 
This would result in students' mathematics achievement levels for the word problem 
section of the Provincial Achievement Test being partially determined by their reading 
comprehension abilities rather than their abilities to solve the mathematics algorithms 
described by the words used for the questions. 
A correlational test of this hypothesis examined the relationships between the 
assessed readability levels of the questions in both Part A: Algorithms and B: Word 
Problems, and the numbers of correct answers for these questions. This analysis found 
that there is no direct relationship between the difficulty of the wording of these 
mathematics questions and the numbers of correct answers provided by the students for 
either Part A: Algorithms (r- .000, p = .99) or Part B: Word Problems (r = -.25, p = .89) 
of the Provincial Achievement Test. 
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Language Students Found Difficult 
Sentence structure of the Part B: Word Problems of the Mathematic Provincial 
Achievement Test was the most difficult for the students (based upon comments and 
summaries outlined in Appendix B6, B7, B8, and B9). The use of "if. .. then" sentences to 
compare several items in one word problem was confusing to most. For example, 
question 6 was a high leveled question with more difficult wording that resulted in 76% 
of the students answering the question incorrectly. The question had a grade 8/9 reading 
level based on the calculations of the Flesch Reading Ease Readability Formula. The use 
of "if... then" statements proved to be overly difficult for the students to decipher, as well 
as increased the reading level of the question above the grade level of the students being 
tested. 
Another common difficulty that students encountered on questions was either the 
inclusion of unnecessary information or missing pertinent information. On question 7, 
almost half of the students in the sample answered the question incorrectly due to the 
wording of the question and lack of information. The word problem read, "The store sells 
the following four types of treat bags (in the diagram below, 4 bags were displayed with 
different items in each - two chocolate bars; a chocolate bar, pencil, and balloon; a 
pencil, a balloon, and two rings, and in the fourth bag two pencils and a ring). If the price 
of each treat bag is the same, then the price of 1 ring is?" To a high level reading student, 
who is also a visual learner, success is probable. However, to those students that struggle 
with reading and comprehension there is several elements in the question to overwhelm 
and confuse them. Many of the students made a straightforward comment of 'not getting 
it' and needed more information in order to make sense of the problem. 
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A final example is question 11. It reads, "A group of students bought tickets to a 
hockey game that cost $5 .00 per ticket. After the game, two of the students each bought a 
poster that cost $5.00. If the total amount of money spent by the group was $105.00, then 
how many students were in the group?" Several of the students that have a reading 
comprehension level below grade 6 commented on the difficulty. Tyson Hamwroth was 
one of these students, who commented: "the wording messes me up." Due to his 
frustration he guessed at the answer, and unfortunately guessed incorrectly. 
Even though the words are relatively simple, the combination within the sentence 
confused the students. This appeared to hinder their success on the test. It is questionable 
as to whether or not having questions with a readability level above grade 6 should be on 
a grade 6 standardized test. 
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CHAPTER V: DISCUSSION 
Because this is a research project that examined the relationship between reading 
comprehension and mathematics word problem proficiencies, it allowed only partial 
analyses of the research question due to the limited sample of students. This factor 
coupled with the contradictory findings for the two analyses support the conclusion that 
further testing of the relationship between these two variables should take place. In order 
to determine whether or not there is a significant relationship between students' 
mathematical and reading comprehension abilities, much more testing not only needs to 
be done, but also that testing must occur with large samples of students that are 
representative of relevant populations of Alberta students rather than just one class from 
one school in northern Alberta. 
Another strategy that would help to determine if students' reading comprehension 
levels on standardized mathematics word problem tests are significantly related to their 
performance levels would be to investigate the relationship between reading 
comprehension and test performance for other core subjects of the school curriculum. 
Until studies of this nature have been completed and more is known about the 
significance of reading proficiency for academic achievement, the firsthand experience of 
teaching the students in my classes suggests that direct attention needs to continue to be 
given to helping all students and especially struggling students to strengthen their reading 
skills, and especially their ability to comprehend the meaning of the text they read for all 
the subjects of the curriculum. One method that is particularly promising is the effective 
use of Individual Programming Plans (IPPs) for students with extraordinary reading 
difficulties. This programming offers students additional opportunities to improve their 
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reading abilities and their levels of performance on standardized tests of reading 
proficiency. If the relationship between reading proficiency and achievement in other 
subjects is found to be a significant positive correlation, this programming will also result 
in improved levels of performance for other subjects as well. 
Recommendations for Teachers 
My study has indicated that general reading comprehension levels correspond to 
increased success with math word problems, although it does not confirm my expectation 
that the higher the readability level of an individual problem, the less likely students are 
to be successful. There may be many reasons, other than reading comprehension, that 
cause students to solve a word problem correctly or incorrectly. An important 
recommendation for my own teaching is to be alert to the variety of skills needed to 
perform well on both algorithm and word problem tests. If I can teach students to 
understand, plan, and then calculate with confidence, their scores may rise. Although I 
may continue to object to the way the tests are written, because they appear to frustrate 
and disadvantage my students, I did not find the quantitative evidence to argue for a 
change in test construction approaches. Instead, I learned how to investigate my students' 
struggles with word problem language and I discovered that the very act of asking about 
the items that students found difficult gave us a classroom curriculum that integrates 
math and language learning. This practice, although not directly supported by this study, 
is confirmed in the increased emphasis on oral language activities in the Alberta Math 
Curriculum and by my own classroom observations of students' struggling with word 
problems. 
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This professional inquiry has led to more questions that I may continue to 
investigate in my own classroom. As a personal goal to help my students continue to 
strengthen their abilities and confidence in solving word problems, I intend to implement 
and assess the effectiveness of various strategies and review them continuously 
throughout the year. In each of the 8 units (Patterns and Equations, Understanding 
Number, Decimals, Angles and Polygons, Fractions, Geometry and Measurement, Data 
Analysis and Probability, and Transformations) I will introduce a specific word problem 
focus. The use of visual representations (diagrams, charts, and math maps) allows those 
students that become overwhelmed with language to create a picture to bring into view 
what the question is asking. The use of visual images can help break down the math word 
problem and create a plan of attack. This is especially so with the use of math maps 
(www.cldinternationaJ.org/PDF/Initi atives/MathSeries/kelly.pdf). Math maps are read 
from left to right in order to mimic a whole number line and reading. It does take practice 
to learn how to place the information; however, once the information is correctly placed 
along the line, students are able to see clearly how to get from one number to the next and 
which operation best fits each step. 
To address my concerns on the multiple meaning words, having a clue word wall 
may prove to be beneficial. Having a division sign and then the clue words that are found 
in simple and multiple step word problems listed around the sign below will act as a 
reminder to check for specific clues. Also, a placemat of formula and word problem rules 
and steps assists students to refer to that information because it remains on their desk 
tops. When learning a new concept, it can be inundating for students not only to learn 
how to correctly solve algorithms by understanding that process, but also to cope with the 
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additional stress of working through words that confuse them. Together, these dual 
learning tasks create frustration and prompt students to avoid learning activities of this 
nature. Having a placemat of relevant information provides a sense of security that assists 
the students to take the risk of solving word problems because help to solve them is 
immediately available. Then, as the students become more confident and successful in 
understanding how to plan and solve word problems, they become less inclined to refer to 
their math placemats. 
Another strategy that I have used in the classroom to improve students' reading 
comprehension involves the use of manipulatives. Colored tiles not only can be used to 
develop simple color patterns but also can be employed as teaching tools to build 
multiplication and division skills, especially among grade 3 to 6 children. The students 
are able to create visual groupings then break the groups down. This process allows the 
students to rewrite the question to make it more comprehensible than its original 
equivalent. The students create the numbers with the tiles (or another manipulatives if 
tiles are not available), then look for clue words in the problem. The tiles can also be 
arranged in a math map in order for students to grasp the sequencing of the question. The 
positive effects of using such strategies are the development of the mathematics skills of 
the students and the gradual building of their comprehension of the words used for 
mathematics word problems. The pitfall of such strategies, regardless of the amounts of 
practice throughout the grade 6 year (or previous years), is that they are relatively time 
consuming. This causes these strategies to be unsuitable for standardized tests because 
there is insufficient time to complete the test if students utilize these strategies. However, 
classroom performance tests with manipulatives may show the direction of the students' 
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learning, so with support, they will be able to move toward more automatic responses on 
a written test. How to provide this transitioning support is a topic for further inquiry. 
Concluding Thoughts 
With regard to the Provincial Achievement Test of mathematics word problems, I 
remain concerned that language barriers will be experienced by some students, even 
though various strategies will have been introduced for and practiced to overcome those 
barriers. Building students' understanding of mathematics and problem solving not only 
requires basic algorithm interpretation and reading comprehension skills but also 
confidence that those skills are available and can be utilized to solve mathematics 
problems. When students lack that confidence, they become sufficiently frustrated and 
fearful of failure that they stop trying and avoid learning experiences that prompt these 
reactions. This observation prompts me to ask if allowing students more time to focus on 
the curriculum rather than rushing them to meet teaching and testing timelines would be 
beneficial for those students who have reading comprehension difficulties? Another 
question that is worthy of investigation is whether educators should strengthen the basic 
language arts and mathematics skills of elementary students first, while their brains are 
still developing, and then introduce problem solving of mathematics word problems in 
grades 7 to 12. Will this order of learning develop a stronger logical and abstract way of 
thinking? Will sequencing the learning steps from initial algorithms to multi-step word 
problems eliminate the language barrier for mathematics? As long as standardized tests 
are employed to measure student achievement, teaching students how to skillfully answer 
multiple choice tests, and pushing for accommodations for struggling students with 
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language barriers are strategies that I also strongly recommend overcome the reading 
comprehension barriers that interfere with the academic achievements of students. 
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The challenge is even more difficult when this thinking takes the form of timed 
questions for standardized tests that require students to understand the words used to 
describe the algorithms of mathematics questions in order to demonstrate their ability to 
solve mathematics problems. It is my hope that the results of my investigation will help 
to identify teaching and learning strategies that will facilitate the reading comprehension 
of students and assist them to overcome the language barriers that hinder their ability to 
solve verbal mathematics problems. 
Because the data collected from this project suggest students' reading and 
comprehension levels may hinder success on an achievement test in mathematics, it is my 
intention to propose further research studies within the Peace Wapiti School District #76. 
Currently, this district is focusing on an Alberta Initiative for School Improvement (AISI) 
project to increase students' reading and comprehension abilities. The current AISI 
project involves additional diagnostic testing of students' language abilities in relation to 
fiction and non-fiction passages. I feel it is equally important to look at language 
connections to mathematics and recommend that these relationships be explored more 
extensively. Additional support for this recommendation is available from two sources. 
The first is the November 26,2009 report in the Grande Prairie Herald Tribune that 
discussed the decreasing mathematical results on the Provincial Achievement Test and 
the potential barriers surrounding the decrease. The second are the recent comments in 
support of this news report that have been made by many School District #76 
administrators and teachers. 
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Summary 
My personal experience within the classroom suggests that low levels of reading 
and comprehension cause students to perform below their numeracy skills on the word 
problem section of the Provincial Achievement Test. However, the statistical data did not 
confirm this insight. With further testing, discrepancies that have been brought forth 
within this research project could possibly be answered with additional research and 
comparison of various standardized tests. Understanding where potential language 
barriers exist within mathematical word problems and knowing the levels of one's 
students are pertinent to helping students find success on standardized achievement tests. 
And to expanded understandings of Mathematics literacy. 
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APPENDICES 
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Appendix A 
Multiple- Meaning Mathematical Words 
Word English Definition Mathematical Definition 
Altitude Height, especially above sea A line segment that shows 
level the figure's height, or 
length of that line segment. 
Change To make different; to alter **The balance of money 
returned 
Closed Not to open to question or **A complete shape with 
debate; restricted open areas 
Composite Made up of distinct parts or A whole number with two 
elements or more factors 
Coordinates To integrate; separate items Two items in an ordered 
of clothing intended to be pair 
worn together 
Combination A union of separate parts; **A sequence of numbers 
Count 1. To call aloud; 2. To **To number; to add up 
consider to be; 3. To 
include or exclude by 
counting; 4.To mark time; 
5. To rely on 
Degree 1. A stage in intensity; 2. Basic unit of measurement 
An academic title awarded for angles and temperature 
as of right or as an honor 
Difference 1. The act or state of being Result of subtraction when 
unlike; 2. A distinguishing two numbers are compared 
feature 
Digit 1. Any of the basic counting Basic symbol used in a 
units of a number system, numeration system 
including zero; 2. A human 
finger or toe 
Edge The border or edge A line segment formed 
where two faces of a space 
figure meet 
Even 1. Level, flat; 2. Smooth A whole number that can be 
divided by 2 with 0 
remaining 
Expression A manner of showing A mathematical phrase 
feeling in communicating or without an equal sign 
performing 
Face The front part of the head Any polygon used in 
containing the eyes, nose, forming a space figure 
mouth, chin, etc. 
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Factor Any circumstance that Any of the numbers 
contributes towards a result multiplied to form a product 
Figure 1. Bodily shape or form **To represent in a diagram 
or outline 
Formula A set of symbols expressing An equation that expresses 
the composition of a a mathematical relationship, 
substance principle, or rule 
Function The activity characteristic Relation between two sets 
of a person or thing in which each member of 
the first set is paired with 
one and only one member 
of the second set 
Identity 1. The state of being exactly A number that, when used 
alike; 2. The distinguishing in an operation with another 
characteristics of a person, number, leaves that number 
personality the same 
Improper Not suitable or appropriate Reference to fraction - A 
common fraction that 
names a number equal to or 
greater than 1 
Inequality Lack of equality in size, A relationship between two 
status, etc. different quantities 
Irrational Lacking the power of A number that cannot be 
reason written in the form of a 
common fraction 
Key A device for locking and A part of a graph or map 
unlocking something that explains the symbols 
Mean 1. Selfish; 2. Ungenerous Within a set of numbers, 
find the average 
Multiple Of many parts The product of that number 
and another number 
Negative 1. Expressing or meaning Any number less than zero 
denial or refusal; 2. Lacking 
positive attributes 
Net An openwork of material A pattern that can be cut 
string, rope, or twine and folded to make a space 
knotted into meshes figure 
Odd Eccentric, peculiar A whole number that cannot 
be grouped in twos 
Open 1. Accessible; 2. Reference to sentence - A 
Uncovered; 3. Unprotected mathematical sentence for 
which more information is 
needed 
Operation A procedure such as An action upon numbers 
military or surgical that results in a single 
number 
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Origin The source or beginning of Is the point of intersection 
anything of the x and y-axes, which 
are number lines that 
intersect to zero 
Period 1. A portion of time; 2. Are groups of three digits 
punctuation at the end of a separated by commas 
sentence 
Plane 1. An airplane; 2. A tool A flat surface that extends 
with a steel blade for in all directions without 
smoothing level wooden ending. 
surfaces 
Plot 1. A small piece of land; 2. A coordinate system to 
A secret plan or conspiracy locate and mark a point 
when given its coordinates 
Point 1. A tiny dot or mark used A location in space 
in writing or printing; 2. A 
location; 3. The sharp end 
of a knife or pin; 4. A 
fundamental reason; 5. The 
tip; 6. To extend the finger 
Power 1. The ability to do Number of times that 
something; 2. A person or number is used as a factor 
state with influence over 
others; 3. Legal force or 
authority 
Prime 1. First in rank, importance, A counting number that has 
or quality exactly two factors, 1 and 
itself 
Product 1. A thing produced by The result of multiplication 
nature, industry, or art 
Proper 1. Own, individual, All the factors of a number 
peculiar; 2. Appropriate; 3. with the exception of the 
Respectable number itself 
Property One's possessions such as **A quality 
real estate, land 
Range 1. A row; 2. A series of The difference between the 
mountains; 3. A large open greatest number and the 
area for grazing livestock; least number in a set of data 
4. A cooking stove; 5. A 
place for shooting or golf 
practice 
Rational Based on reason A number that can be 
written in the form of a 
common fraction 
Ray A beam of light that comes Part of a line that has one 
from a bright source endpoint and extends 
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infinitely in one direction 
Reflection The action of changing Is a mirror image of a figure 
direction when a ray strikes 
and is thrown back 
Relative A person related by blood **Having or expressing a 
or marriage relation; corresponding 
Right 1. Correct, true; 2. Reference to angle - An 
Appropriate angle that measures 90 
degrees 
Root The part of a plant, usually **The factor of a quantity 
underground, that anchors which multiplied by itself 
the plant, draws water from gives the quantity 
the soil, etc. 
Ruler 1. A person who governs **A strip of wood, metal, 
etc., with a straight edge 
Segment A section or portion **A portion of a line or 
parts of a circle 
Set 1. To put in a specified A collection or group 
place, condition, etc. 
Side 1. A line or surface Used in both geometry and 
bounding anything; 2. The algebra. Three or more line 
left or right part of the body segments that form the 
polygon. The expressions 
on either side of the = sign 
Similar 1. Having a resemblance to, 1. Have the same shape but 
like not necessarily the same 
size, 2. Have the same 
denominator, 3. A closed 
curve that does not cross 
itself 
Slide 1. To move along in Is the movement of a figure 
constant contact with a along a line 
smooth surface 
Table A piece of furniture An arrangement of 
consisting of a slab or board information in rows and 
on legs columns 
Term 1. A limit; 2. Any A component of a fraction, 
prescribed period of time ratio, proportion, or 
sequence 
Translation An interpretation The movement of a figure 
along a line 
Unit 1. The smallest whole 1. Cost per item or cost per 
number, one; 2. A standard unit of measure; 2. A 
amount fraction with a numerator of 
1; 3. The sum of two 
different unit fractions 
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Volume A book in a series How much space a figure 
occupies 
Yard An area of ground for A unit of length in the 
growing herbs, fruits, customary system of 
flowers, or vegetables, measurement 
usually attached to a house, 
a garden 
Bresser, R., Melanese, K., & Sphar, C. (2009) Supportmg English Language Learners m Math Class. Math 
Solutions Publications, p. 191. Sausalito:CA 1 
English definitions found in: Geddes and Grosset. (2003). Webster 's Universal Dictionary and Thesaurus. 
New Lanark, ML: David Dale House? 
Mathematical definitions found in : Monroe, E. (2006). Math Dictionary. Honesdale, PA: Boyds Mills Press 
Inc.3 
1 Bresser, R., Melanese, K., & Sphar, C. (2009). Supporting English Language Learners in Math Class. 
Math Solutions Publications, p.19l. Sausalito: CA. 
2 Engli sh definitions found in: Geddes & Grosset (2003). Webster 's Universal Dictionary & Thesaurus. 
New Lanark, ML: David Dale House. 
3 Mathematic definitions found in: Monroe, E. (2006). Math dictionary . Honesdale, PA: Boyds Mills Press 
Inc. 
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Table 1: 2009- 2010 
6L CANADIAN ACHIEVEMENT TEST (CAT) RESULTS 
Name** Reading Language Vocabulary Spelling Language/Writing 
Bains, Noah 7.2 3.6 -3.5 7.9+ 4.6 
Banlish, Brody 3.6 7.5 5.7 6.3 3.5-
Banlish, Carol 3.5- 3.5- 3.9 3.5- 3.5-
Birtwistle, 7.9+ 7.9+ 7.9+ 7.9+ 7.9+ 
Marsha 
Cardinai ,Andy 3.5- 3.5- 3.6 3.5- 3.5-
Compton, 6.2 3.9 7.9+ 3.5- 7.9+ 
Lesley 
Cuddman, 5.2 5.7 4.9 4.3 4.0 
Chesapeke 
Deworth,Janis 7.9+ 5.7 7.9+ 7.9+ 6.9 
Gartner, 4.4 4.3 5.2 3.6 7.9+ 
Hannah 
Halworth, 3.5- 3.9 4.9 3.6 3.5-
Penny 
Hamwroth, 3.5- 3.5- 3.5- 3.6 3.5-
Tyson 
Harrington, 4.7 3.6 5.2 3.6 4.6 
Kyle 
Jones,Mark 4.9 3.9 5.7 3.9 3.5-
Livington, 4.9 6.4 7.9+ 7.9+ 6.9 
Corey 
McDonnell , 4.1 7.9+ 4.9 7.9+ 3.5-
Tyler 
McNaughton, 4.7 3.6 6.3 7.9+ 4.6 
Jacob 
Morrison, 3.5- 3.5- 3.5- 3.9 3.5-
Carrie 
Neutron, 7.9+ 7.5 7.2 7.9+ 6.9 
Jonathon 
Parring,Zach 6.6 5.2 7.2 7.9+ 4.0 
Penson, 4.7 3.5- 6.3 3.5- 3.5-
Trevor 
Peterson, 7.9+ 7.9+ 7.9+ 7.9+ 6.0 
Seth 
Schmaultz, 7.9+ 7.9+ 7.9+ 7.9+ 4.6 
Lana 
Snitch ,Shauna 4.2 4.7 4.6 7.7 6.0 
Sonnenburg, 7.2 5.2 5.7 7.7 3.5-
Arland 
Thatcher, 5.6 5.7 7.2 3.9 4.6 
Shane 
Wilson, 6.6 7.9+ 6.3 7.9+ 7.9+ 
Joanne . . 
**To protect the confidentiality of the research part1c1pants, the names 1n th1s list are fictit ious. 
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Name** 
Bains, Noah 
Banlish,Brody 
Banlish,Carol 
Birtwistle, 
Marsha 
Cardinai,Andy 
Compton, 
Lesley 
Cuddman, 
Chesapeke 
Deworth,Janis 
Gartner, 
Hannah 
Halworth, 
Penny 
Hamwroth, 
Tyson 
Harrington, 
Kyle 
Jones,Mark 
Livington, 
Corey 
McDonnell, 
Tyler 
McNaughton, 
Jacob 
Morrison, 
Carrie 
Neutron, 
Jonathon 
Parring,Zach 
Penson, 
Trevor 
Peterson, 
Seth 
Schmaultz, 
Lana 
Snitch,Shauna 
Sonnenburg, 
Arland 
Thatcher, 
Shane 
Wilson, 
Joanne 
Appendix B2 
Table 2: 2009- 2010 
6L CANADIAN ACHIEVEMENT TEST (CAT) RESULTS 
Mathematics Computation Total Total Total 
Reading Language Mathematics 
3.5- 4.4 7.9+ 4.0 4.0 
5.7 5.8 5.2 3.7 5.7 
3.5- 3.5- 3.5- 3.5- 3.5-
7.9+ 4.4 7.9+ 7.9+ 6.9 
4.1 3.5- 3.5- 3.5- 3.5-
7.9+ 4.9 7.8 5.3 6.2 
4.7 4.1 5.2 4.8 4.3 
6.4 4.7 7.9+ 6.1 5.3 
4.1 3.7 5.1 6.6 3.8 
3.5- 3.5- 4.4 3.5- 3.5-
3.5- 4.7 3.5- 3.5- 3.6 
4.1 4.1 5.2 4.0 4.0 
7.2 5.4 5.4 3.5- 5.9 
7.9+ 5.8 7.8 6.5 7.2 
5.4 4.7 4.7 4.5 5.0 
5.2 7.9+ 5.5 4.0 6.3 
3.5- 4.1 3.5- 3.5- 3.5-
7.9+ 7.9+ 7.9 7.1 7.9+ 
4.5 5.4 6.7 4.6 5.0 
3.5- 4.7 5.5 3.5- 4.2 
7.9+ 7.9+ 7.9+ 7.9+ 7.9+ 
7.9+ 4.9 7.9+ 6.8 6.2 
4.5 5.4 4.6 5.2 5.0 
7.2 7.6 6.2 3.8 7.3 
5.7 4.9 6.3 5.2 5.2 
6.4 5.2 6.3 7.9+ 5.6 
44 
Total 
Battery 
5.2 
5.0 
3.5-
7.9+ 
3.5-
6.2 
4.7 
6.2 
4.8 
3.5-
3.5-
4.4 
5.1 
6.8 
4.8 
5.4 
3.5-
7.9+ 
5.3 
4.3 
7.9+ 
7.1 
4.9 
5.7 
5.5 
6.6 
**To protect the confidentiality of the research participants, the names in this list are fictitious. 
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Table 3: 2009 - 201 0 
6L GATES MACGINITIE READING TEST RESULTS 
Name** Vocabulary Vocabulary Comprehension Comprehension 
September June September June 
Bains, Noah 8.1 9.1 7.3 11.7 
Banlish,Brody 5.8 5.8 6.2 7.3 
Banlish,Carol 2.6 3.3 3.1 2.3 
Birtwistle, 8.7 10.2 8.7 *PHS 
Marsha 
Cardinai,Andy 4.4 5.2 4.5 4.8 
Compton, 8.1 9.6 6.7 8.7 
Lesley 
Cuddman, 5.4 6.9 4.2 7.3 
Chesapeke 
Deworth,Janis 7.4 8.4 5.8 9.3 
Gartner, 5.4 5.2 3.6 5.2 
Hannah 
Halworth, 5.2 5.5 6.7 4.5 
Penny 
Hamwroth, 4.3 5.3 2.8 3.4 
Tyson 
Harrington, 5.6 6.3 3.7 5.8 
K_yle 
Jones, Mark 8.1 8.4 6.4 11.0 
Livington, 7.7 8.4 8.7 8.7 
Corey 
McDonnell, 8.4 7.5 5.3 8.0 
Tyler 
McNaughton, 7.4 7.7 5.5 9.3 
Jacob 
Morrison, 3.5 5.4 4.2 7.0 
Carrie 
Neutron, 5.6 8.1 6.5 8.4 
Jonathon 
Parring,Zach 6.6 8.1 6.7 2.4 
Penson, 4.7 6.3 3.6 5.2 
Trevor 
Peterson, 6.9 7.2 8.3 8.7 
Seth 
Schmaultz, 9.1 9.6 *PHS *PHS 
Lana 
Snitch, 5.2 5.2 4.2 6.2 
Shauna 
Sonnenburg, 6.5 6.6 6.0 5.3 
Arland 
Thatcher, 6.9 6.9 8.0 11.0 
Shane 
Wilson, 6.3 7.2 8.7 8.7 
Joanne 
*PHS- Post High School level 
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Grade level Grade 
September Level 
June 
7.5 10.1 
5.9 6.4 
2.7 2.5 
8.6 11.6 
4.4 5.0 
7.3 9.1 
4.7 6.9 
6.6 8.6 
4.5 5.1 
5.7 5.1 
3.5 4.4 
4.7 6.1 
7.2 9.3 
8.1 8.1 
6.6 7.6 
6.4 8.3 
3.7 5.9 
6.1 8.1 
6.5 5.1 
4.2 5.6 
7.3 7.6 
10.7 12.4 
4.6 5.5 
6.2 5.9 
7.2 8.1 
7.1 7.6 
**To protect the confidentiality of the research participants, the names in this list are fictitious. 
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Table 4: 2009-2010 
6L PROVINCIAL ACHIEVEMENT TEST (2008) RESULTS 
Name** 2008 2008 
46 
Released PAT Part A: Released PAT Part 8: Word 
Algorithms Problems 
/18 marks /30 marks 
Bains, Noah 15 (83%) 17 (56%) 
Banlish, Brody 13 (72%) 10 (33.3%) 
Banlish, Carol 3 (37.5%) 3 (10%) 
Birtwistle, Marsha 18 (100%) 18 (60%) 
Cardinal, Andy 6 (33.3%) 10 (33%) 
Compton, Lesley 16 (88%) 24 (80%) 
Cuddman, Chesapeke 17 (94%) 8 (26%) 
Deworth, Janis 17 (94%) 22 (73%}_ 
Gartner, Hannah 8 (44%) 9 (30%) 
Halworth, Penny 4 (22%) 9 (30%) 
Hamwroth,Tyson 12 (66.6%) 12 (40%) 
Harrington, Kyle 9 (50%) 8 (26%) 
Jones, Mark 17 (94%) 21 (70%) 
Livington,Corey 16 (88%) 21 (70%) 
McDonnell, Tyler N/A 9 (30%) 
(did not complete) 
McNaughton, Jacob 17 (94%) 20 (66.6%) 
Morrison, Carrie 2 (11%) 9 (30%) 
Neutron, Jonathon 18 (100%) 24 (80%) 
Parring, Zach 14 (77.7%) 18 (60%) 
Penson, revor 12 (66.6%) 13 (43%) 
Peterson, Seth 17 (94%) 25 (83%) 
Schmaultz,Lana 16 (88%) 24 (80%) 
Snitch, hauna 12 (66.6%) 15 (50%) 
Sonnenburg, Arland 17 (94%) 19 (63%) 
Thatcher, Shane 13 (72%) 20 (66.6%) 
Wilson, Joanne 13 (72%) 19 (63%) 
0 0 0 0 0 0 0 **To protect the conf1dent1ahty of the research part1c1pants, the names 1n th1s hst are fiCtitious. 
Class averages: Part A: Algorithms: 71.55% Average score was 12.88 out of 18 
Part 8: Word problems: 51.66% Average score was 15.5 out of 304 
4 Class averages: Part A: Algorithms: 71 .55% Average score was 12.88 out of 18 
Part B: Word Problems: 51.66% Average score was 15 .5 out of30 
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Table 5: 6L PROVINCIAL ACHIEVEMENT TEST (2008) PART B: WORD 
PROBLEMS: STUDENT RANKING OF THE DIFFICULTY LEVEL OF THE TEST 
QUESTIONS 
Question 1 2 3 4 5 No Teacher Comment 
(#of Ranking Ranking 
students) 
1 7 9 5 0 3 2 2 A list of these comments is 
presented in Table 
8. 
2 9 5 6 3 1 2 3 
3 2 1 0 2 19 2 4 
4 17 2 2 1 3 1 1 
5 8 5 2 5 6 0 3 
6 7 6 5 4 4 0 3 
7 1 5 6 5 8 1 4 
8 7 8 7 1 3 0 2 
9 9 7 5 4 1 0 2 
10 12 2 2 2 7 1 4 
11 8 6 8 0 3 1 2 
12 5 3 3 3 10 2 1 
13 5 6 5 5 5 0 5 
14 21 2 1 1 0 1 4 
15 13 6 5 0 2 0 1 
16 16 2 4 0 3 1 2 
17 12 3 6 3 2 0 3 
18 18 1 1 2 4 0 2 
19 14 8 1 0 1 2 3 
20 11 9 1 2 2 1 1 
21 7 8 3 3 5 0 5 
22 15 6 4 0 1 0 4 
23 17 4 5 0 0 0 4 
24 15 3 3 1 1 3 4 
25 12 5 6 2 1 0 2 
26 14 3 6 1 1 1 1 
27 8 4 6 3 5 0 5 
28 18 4 0 3 1 0 4 
29 17 2 4 0 2 1 2 
30 11 5 3 5 0 2 3 
1 - least difficult, 5 - most difficult 
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Table 6: 6L PROVINCIAL ACHIEVEMENT TEST (2008) PART B: WORD 
PROBLEMS: STUDENTS' COMMENTS ON RANKING THE DIFFICULTY 
LEVEL OF THE TEST QUESTIONS 
Question Comment 
1 
2 "There are too many words." (JD) 
"I thought it was sorta difficult because it doesn't explain the problem very 
well." (KH) 
3 "I didn't understand where all the numbers came from." (MB) 
"Stem and leaf means something in trees and forest." (LC) 
"I don't get what they are saying." (KH) (Student did not answer the 
question.) 
"This is very confusing." (ST) 
4 "At first I didn't see the pattern." (MB) 
"The wording I don't get. I thought it was hard." (TH) 
"I don't know how to get up to $15.25.) (KH) (student did not answer the 
question.) 
5 "I'm not what to do to answer it so I took a ejecated guess" (BB) 
"I don't what try to say organizing into groups" (CB) 
"It was confusing with all the division." (MB) 
"I thought it was hard because there were always left over and there is 20 -
28 kids." (HG) 
"I do not no what they are say I confuse me" (TH) 
6 "It was very difficult to identify what the common multiples are between these 
numbers." (MB) 
"Way to confusing thinking about the question." (CC) 
"The question or the answer is wrong. It to hard It confused me so much" (TH) 
"I don't get on how to get $1 0.00." (KH) (Student did not answer the 
question.) 
"It does not give you any information on how much the total is it just tells you 
to guess." (TMc) (Student did not answer the question.) 
"I don't get hw to answer this question. All answers work how I see it." (ST) 
7 "I don't understand what its asking me" (BB) 
"It's confusing because it doesn't give you price for each bag so it's very 
confusing." (CC) (This comment was made by numerous students.) 
8 "It's to confusing the way the worded it" (BB) 
"Not sure because it says the least number but when you do al the adding you 
don't get your answer." (CM) 
"I didn't know what method to use." (JW) 
9 "There were too many steps." (MB)" (PH) 
"They leave out too much info 
10 "I do know what reflection is I just don(JD) 
"I didn't understand what they mean by coordinates." (CM) (Student did not 
answer the question.) 
"I don't know what coordinate means in math term but I think reflected means 
is when an object has the sun hitting it shows a shadow." (SS) 
11 "This one was 50/50" (AC) 
"What does it mean and the wording messes me up" (TH} 
"Easy with calculator." (JN) 
"I don't get how to do this." (ST) 
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Question Comment 
12 "This equation is realy hard and I do not understand it" (BB) (Student did not 
answer the question.) 
"I guess because I didn't get it" (AC) 
"Didn't understand the meaning of the question. Like no of it even equaled 
and the wording mesed me up." (CC) 
"Did not understand what the question was asking or how to do it." (JW) 
13 "I don't understand what performed and sequence is in math terms." (SS) 
14 "Too wordee" (PH) 
15 
16 "I cannot see any times ." (MB) 
17 "I don't understand the question" (BB) (student did not answer the question.) 
"Too many words but just had to use calculator" (PH) (Student still got the 
question incorrect.) 
"Just do not get it. The wording I do not get!" (TH) 
"It was very wordy." (JW) 
18 "I didn't know how to get my answer." (MB) 
19 
20 
21 "How do I show your work for this" (CB) 
"I Quessed." (JMc) 
22 
23 "It was difficult because they didn't say exactly how much money." (MB) 
24 "It was very harde because I didn't understand the word- particular." (MJ) 
25 "I guess because I don't really get it" (AC) 
"It was hard to find the amount." (LC) 
26 
27 "There are to mush letters and I don't get it" (BB) (Student did not answer the 
question.) 
"It was very confusing. I don't understand the steps." (MB) 
"I don't understand what value means in this question" (TMc) 
"Didn't get it don't understand value so I gussed again." (CM) 
"I don't understand how to do a equation with letters." (SS) 
"It didn't give me enough #'s to understand it." (JW) 
28 "I guess because It was kinda hard" (AC) 
29 "I don't understand what the question is asking?" (HG) 
"This makes no sense because it's asking you more than one question." (ST) 
30 
1 - least difficult, 5 - most difficult 
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Table 7: READABILITY RESULTS OF QUESTIONS- PART A: ALGORITHMS 
RSUL TS BASED ON THE FLESCH READING EASE READABILITY FORMULA 
Question Readability Students Students No 
Ranking answered answered Answer 
(Grade correctly incorrectly 
level) 
1 5 18 7 
2 5 20 5 
3 <5 22 3 
4 7 16 9 
5 <5 16 9 
6 8/9 6 19 
7 8/9 15 10 
8 <5 13 12 
9 6 17 8 
10 8/9 21 4 
11 7 17 8 
12 7 20 5 
13 5 19 6 
14 >9 23 2 
15 >9 18 7 
16 7 21 4 
17 <5 21 4 
18 7 19 6 
Grade 6 level or below: 8 out of 18 questions = 44.4 % 
Grade 7 or above: 10 out of 18 questions = 55.5%5 
5 Grade 6 level or below: 8 out of 18 questions= 44.4% 
Grade 7 level or above: 10 out of 18 questions= 55 .5% 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
Use of Use of 
double- conjunctions 
meaning 
words 
0 0 
0 0 
0 0 
1 0 
0 0 
2 0 
0 0 
0 0 
0 1 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 1 
1 0 
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Table 8: READABILITY RESULTS OF QUESTIONS- PART B: WORD 
PROBLEMS: RESUTLS BASED ON THE FLESCH READING EASE 
READABILITY FORMULA 
Question Readability Students Students No Use of 
51 
Use of 
Ranking answered answered Answer double- conjunctions 
(Grade correctly incorrectly 
level) 
1 6 14 9 
2 >9 15 10 
3 7 1 20 
4 8/9 24 1 
5 6 17 7 
6 7 15 10 
7 5 9 14 
8 6 14 11 
9 7 17 8 
10 7 1 24 
11 6 12 13 
12 6 16 5 
13 >9 12 12 
14 >9 9 17 
15 5 18 7 
16 >9 18 7 
17 6 15 7 
18 6 16 10 
19 7 12 14 
20 8/9 17 9 
21 8/9 12 13 
22 8/9 9 17 
23 7 21 5 
24 8/9 12 14 
25 7 15 10 
26 7 16 10 
27 8/9 6 18 
28 >9 18 7 
29 8/9 15 9 
30 6 13 12 
Grade 6 level or below: 10 out of 30 questions= 33.3% 
Grade 7 or above: 20 out of 30 questions = 66.6%6 
6 Grade 6 level or below: I 0 out of 30 questions = 33.3% 
Grade 7 level or above: 20 out of 30 questions= 66.6% 
meaning 
words 
3 0 0 
1 2 0 
5 1 0 
1 1 1 
2 2 0 
1 1 1 
3 0 0 
1 0 1 
1 0 0 
1 4 0 
1 0 2 
5 1 0 
2 4 0 
0 0 1 
1 0 0 
1 0 1 
4 0 1 
0 0 1 
0 1 0 
0 3 1 
1 0 1 
0 4 1 
0 1 1 
0 0 0 
1 0 1 
0 1 0 
2 1 0 
1 1 0 
2 0 1 
1 0 1 
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Table 9: COMPARISON OF SCHOOL, DISTRICT, AND PROVINCIAL 
PART B: MATHEMATICAL WORD PROBLEMS 2008 PROVINCIAL ACHIEVEMENT TEST 
RESULTS 
Question 6L Class District Provincial 
results of correct results correct results 
questions per question per question 
answered (%) (%) 
correctly (%) 
1 53.8 63.2 78.5 
2 57.7 84.2 67.4 
3 3.8 26.3 55.6 
4 92.3 47.4 46.0 
5 65.4 78.9 83.8 
6 57.7 89.5 86.0 
7 34.6 63.2 43.6 
8 53.8 68.4 74.0 
9 65.4 63.2 62.1 
10 3.8 36.8 61.5 
11 46.2 84.2 84.2 
12 61.5 57.9 66.9 
13 46.2 63.2 82.1 
14 34.6 100 67.3 
15 69.2 42.1 52.5 
16 69.2 73.7 66.2 
17 57.7 47.4 54.4 
18 61.5 78.9 84.0 
19 46.2 57.9 71.2 
20 65.4 52.6 65.4 
21 46.2 21.1 40.7 
22 34.6 52.6 73.0 
23 80.8 73.7 68.4 
24 46.2 63.2 57.1 
25 57.7 84.2 73.6 
26 61.5 89.5 83.4 
27 23.1 63.2 65.0 
28 69.2 73.7 80.5 
29 57.7 68.4 87.4 
30 50.0 52.6 77.9 
Class averages: Part A (algorithms): 71.55% Average score was 12.88 out of 18 
Part 8 (word problems): 51.66% Average score was 15.5 out of 307 
7 Class averages: Part A (algorithms): 71 .55% Average score was 12.88 out of 18 
Part B (word problems): 51.66% Average score was 15.5 out of 30 
Provincial 
based level 
of difficulty 
per 
question 
(%) 
82.7 
76.3 
59.0 
87.2 
66.3 
73.2 
68.1 
66.4 
78.0 
59.0 
56.8 
64.7 
58.1 
50.4 
77.0 
77.1 
74.4 
73.3 
46.3 
68.7 
55.8 
54.0 
75.9 
47.8 
71.0 
55.8 
52.3 
74.8 
56.8 
70.2 
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I am currently obtaining my Masters in Education from the University of 
Northern British Columbia. My final project investigates the relationship between student 
reading/comprehension levels and their scores on the word problems in Part B of the 
Mathematics Provincial Achievement Test. 
I am writing to request your written permission to use the grade 6 students of 
2008/2009 school year Gates/MacGinitie Reading Tests comprehension testing results, 
along with those students' results and feedback on the released 2006 Part B Mathematics 
Provincial Achievement Test for my study on language barriers on standardized testing. 
The use of the students' gathered information will be used anonymously as per the FOIP 
(Freedom of Information Privacy ACT) agreement between the school and Peace Wapiti 
School District. Also, I would like to include the 2008 released District results on the 
Math PAT for my study. 
Notification of my research project, along with a consent form will be sent to each 
parent for their approval. The consent letter states that their child's participation in my 
research project will have no bearing or impact on the child's current standing in 
mathematics, as well as the option to withdraw from my research project. To capitalize 
on preparation time for the current year's Provincial Achievement Test, the students will 
write the research exam in early June, during their regularly scheduled math class as 
additional study time. All research information gathered will be locked securely in my 
filing cabinet located in my classroom. Upon completion of my research project, all 
information will be shredded and discarded appropriately. 
Once I have completed my analysis of the results, I will be sending you a 
summary of my findings as I believe they will be of interest to help strengthen literacy 
connections in mathematics due to confusion of the wording of the question it may 
provide a need for a wider study throughout Alberta. 
My advisor, Dr. Campbell Ross (cross@ gprc.ab.ca) at Grande Prairie Regional 
College may also offer other insights or answer questions you may have in regards to my 
study. Thank you for taking time out of your schedule to consider my request. 
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Sincerely, 
Amy Lovell 
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Amy Lovell 
#205, 10615- 88111 St. 
Grande Prairie, AB T8X 1P5 
April 30, 2010 
Mr. Sheldon Rowe 
Appendix D 
Superintendent of Peace Wapiti School District #76 
8611A- 108111 St. 
Grande Prairie, Alberta T8V 4C5 
Dear Mr. Rowe, 
I am currently obtaining my Masters in Education from the University of Northern 
British Columbia. My final project investigates the relationship between student 
reading/comprehension levels and their scores on the word problems in Part B of the 
Mathematics Provincial Achievement Test. 
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I am writing to request your written permission to use the grade 6 students of 
2008/2009 school year Gates/MacGinitie Reading Tests comprehension testing results, 
along with those students' results and feedback on the released 2006 Part B Mathematics 
Provincial Achievement Test for my study on language barriers on standardized testing. 
The use of the students' gathered information will be used anonymously as per the FOIP 
(Freedom of Information Privacy Act) agreement between the school and Peace Wapiti 
School District. Also, I would like to include the 2008 released District results on the 
Math PAT for my study. 
Notification of my research project, along with a consent form will be sent to each 
parent for their approval. The consent letter states that their child's participation in my 
research project will have no bearing or impact on the child's current standing in 
mathematics, as well as the option to withdraw from my research project. To capitalize 
on preparation time for the current year's Provincial Achievement Test, the students will 
write the research exam in early June, during their regularly scheduled math class as 
additional study time. All research information gathered will be locked securely in my 
filing cabinet located in my classroom. Upon completion of my research project, all 
information will be shredded and discarded appropriately. 
Once I have completed my analysis of the results, I will be sending you a 
summary of my findings as I believe they will be of interest to help strengthen literacy 
connections in mathematics due to confusion of the wording of the question it may 
provide a need for a wider study throughout Alberta. 
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My advisor, Dr. Campbell Ross (cross@gprc.ab.ca) at Grande Prairie Regional 
College may also offer other insights or answer questions you may have in regards to my 
study. Thank you for taking time out of your schedule to consider my request. 
Sincerely, 
Amy Lovell 
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I am currently obtaining my Masters in Education from the University of 
Northern British Columbia. My Final Project investigates the relationship between 
student reading/comprehension levels and their scores on the word problems in Part B of 
the Provincial Achievement Test. 
Notification of my research project, along with a consent form will be sent 
to each parent for their approval. The consent letter states that their child's participation 
in my research project will have no bearing or impact on the child's current standing in 
mathematics, as well as the option to withdraw from my research project. To capitalize 
on preparation time for the current year's Provincial Achievement Test, the students will 
write the research exam in early June, during their regularly scheduled math class as 
additional study time. All research information gathered will be locked securely in my 
filing cabinet located in my classroom. Upon completion of my research project, all 
information will be shredded and discarded appropriately. 
Once I have completed my analysis of the results, I will be sending Clairmont 
Community School administration and staff a summary of my findings as I believe they 
will be interest to help strengthen literacy connections in mathematics. Should my 
research project indicate that students do find difficulty in mathematics due to confusion 
of the wording of the question it may provide a need for a wider study throughout 
Alberta. 
If you have any questions or concerns, feel free to contact me at school either by 
phone (780) 568-4698 or email amy lovell @pwsd76.ab.ca. Thank you for your 
consideration and involvement in my study. 
Sincerely, 
Amy Lovell 
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Consent Form- Superintendent 
I understand that of the grade 6 students at Clairmont Community School (both 
in-class comprehension testing and the individual results of the released 2008 Part A and 
B Mathematics Provincial Achievement Test) will be anonymously reported in the 
research study conducted by A. Lovell. I may keep a copy of this consent form, as well as 
recognize that Miss Lovell will keep the information gathered in a secured safe place and 
will only be available to Miss Lovell for the purpose of this study described. 
Date: ____________ _ 
Name (please print): _____________ _ 
Signature: _________________ _ 
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Consent Form - Principal 
I understand that of the grade 6 students at Clairmont Community School (both 
in-class comprehension testing and the individual results of the released 2008 Part A and 
Part B Mathematics Provincial Achievement Test) will be anonymously reported in the 
research study conducted by A. Lovell. I may keep a copy of this consent form, as well as 
recognize that Miss Lovell will keep the information gathered in a secured safe place and 
will only be available to Miss Lovell for the purpose of this study described. 
Date: __________________________ __ 
N arne (please print): _____________________ _ 
Signature: -------------------------------------
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Consent Form- Parents 
I understand that my child's grade 6 in-class comprehension testing and 
individual results and comments of difficulty of the released 2008 Part A and Part B 
Mathematics Provincial Achievement Test will be anonymously reported in the research 
study conducted by A. Lovell. I may keep a copy of this consent form, as well as 
recognize that Miss Lovell will keep the information gathered in a secured safe place and 
will only be available to Miss Lovell for the purpose of this study described. 
Date: _____________ _ 
Name (please print): _____________ _ 
Signature: __________________ _ 
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UNBC Review Ethics Board Approval Letter 
UNIVERSITY OF NORTHERN BRITISH COLUMBIA 
RESEARCH ETHICS BOARD 
To: 
CC: 
From: 
Date: 
Re: 
Amy Lovell 
Willow Brown 
MEMORANDUM 
Henry Harder, Chair 
Research Ethics Board 
April27, 2010 
E2010.0923.139 
Exploring the relationship between reading comprehension and math word 
problems in standardized test achievement 
Thank you for submitting the above-noted proposal and requested amendments to the 
Research Ethics Board. Your proposal has now been approved. 
We are pleased to issue approval for the above named study for a period of 12 months 
from the date of this letter. Continuation beyond that date will require further review and 
renewal of REB approval. Any changes or amendments to the protocol or consent form 
must be approved by the Research Ethics Board. 
Good luck with your research. 
Sincerely, 
Henry Harder 
